Targeting mRNAs by engineered sequence-specific RNase P ribozymes.
The methods of using engineered RNase P catalytic RNA (termed as M1GS RNA) for in vitro and in vivo in trans-cleavage of target viral mRNA are described in this chapter. Detailed information is focused on (1) mapping accessible regions of target viral mRNA in infected cells, (2) generation and in vitro cleavage assay of the customized M1GS ribozyme, (3) stable expression of M1GS RNAs and evaluation of its antiviral activity in cultured cells. Using these methods, we have constructed functional M1GS ribozyme that can cleave an overlapping region of the mRNAs coding for the human cytomegalovirus (HCMV) capsid scaffolding protein (CSP) and assemblin in vitro. Further study has demonstrated that, in cultured human cells expressing the functional M1GS ribozyme and infected with HCMV, more than 85% reduction in the expression of CSP and assemblin and a 4,000-fold reduction in viral growth were achieved. Our study provided the direct evidence that the customized M1GS ribozyme can be used as an effective gene-targeting agent for in trans-cleavage of viral genes and inhibition of viral growth in cultured cells.